INTRODUCTION
============

Churg-Strauss syndrome (CSS) was first described in 1951 by Churg and Strauss \[[@B1]\], who reported it as being associated with clinical aspects of asthma, eosinophilia, vasculitis contracted in various organs, skin lesions, and neurological symptoms.

A few cases of vasculitis associated with malignancies have been reported \[[@B2][@B3][@B4][@B5]\]. However, there has been only one reported case of thymic neuroendocrine carcinoma accompanied by vasculitis that was diagnosed as CSS \[[@B6]\]. We report a new case of CSS with thymic neuroendocrine carcinoma, vasculitis based on peripheral neuropathy, eosinophilia, pulmonary infiltration, and a history of asthma and paranasal sinusitis. This case had an unusual and previously unreported clinical presentation of CSS along with peripheral neuropathy and worsening CSS symptoms after thymectomy.

CASE REPORT
===========

A 52-year-old male patient visited the hospital with paresthesia and motor weakness in both legs that lasted for a month. Neurologic deficits were found as follows. A manual muscle test revealed only distal weakness, that is, poor grades in dorsiflexors, plantarflexors of both ankles and flexors, and extensors of both big toes. A sensory examination revealed a decrease in light touches in both feet. The deep tendon reflexes of all extremities were normal. There was no deformity or tenderness of either foot. Though he had walked without difficulty until 2 months before the visit, he had gait disturbance with foot drop on both legs.

He had been previously diagnosed with asthma and sinusitis ([Fig. 1](#F1){ref-type="fig"}). He had had an anterior mediastinal mass removed 5 months before visiting the hospital because of leg weakness. The pathologic diagnosis of the mass was as an atypical carcinoid of neuroendocrine carcinoma. Immunohistochemistry showed that the CD56(+) and Ki-67(+) index was approximately 10% ([Fig. 2A](#F2){ref-type="fig"}). One month after the surgery, radiotherapy was conducted 30 times in 60 Gy for 40 days. Ten days after completion of the 40-day radiation therapy, the patient was admitted the hospital, chiefly complaining of dyspnea. The chest X-ray revealed poorly defined nodules of focal consolidation in the right upper and lower lung lobes ([Fig. 3](#F3){ref-type="fig"}). The symptom of dyspnea was alleviated after 2 weeks of treatment and the patient was discharged. Three weeks later, tingling sensations and weakness in both feet and both ankles occurred and lasted for a month. He was admitted to our department for further evaluation. During hospitalization, pyoderma was found in the right shin.

The nerve conduction study showed decreased amplitude and delayed latency of the compound motor action potential (CMAP) and sensory nerve action potential (SNAP) in the right median nerve, no response of the CMAP and SNAP in both common peroneal and right tibial nerves, decreased amplitude of the CMAP in the left tibial nerve, and no response of the SNAP in both superficial peroneal and sural nerves ([Table 1](#T1){ref-type="table"}). The needle electromyography (EMG) showed active denervation in the right anterior tibialis and right abductor pollicis brevis with long duration polyphasic motor unit action potential (MUAP) and reduced recruitment ([Table 2](#T2){ref-type="table"}). An asymmetric pattern of involvement was revealed in CMAP, SNAP, and needle EMG. The mononeuropathy multiplex was diagnosed in the electrodiagnostic studies. The biopsy of pyoderma containing blood vessels showed extravascular eosinophils, which was compatible with vasculitis ([Fig. 2B](#F2){ref-type="fig"}).

The results of the laboratory tests were as follows. Anti-neutrophil cytoplasmic antibody (ANCA) negative, serum adrenocorticotropic hormone (ACTH), cortisol (at 8 AM) and urine 5-hydroxyindoleacetic acid (HIAA) were all within normal limits. The number of peripheral blood eosinophils was higher than normal (22%) before thymectomy. After thymectomy, the number of peripheral blood eosinophils began to gradually rise. The eosinophils and total IgE levels were measured as 45.2% and 1,163 kU/L, respectively, higher than the normal values.

The patient was diagnosed as CSS according to the American College of Rheumatology (ACR) 1990 criteria \[[@B7]\], because the past history and the present clinical manifestations included asthma, eosinophilia, pulmonary infiltration, peripheral neuropathy, and extravascular eosinophils. The patient was treated with oral corticosteroid (50 mg/day), received daily intervention of superficial and deep heat and electrical stimulation for pain relief, and relaxation of soft tissue and rehabilitation, including therapeutic exercise to improve flexibility, strengthening, and gait (twice a day, for a month). He displayed gradual improvement of eosinophilia, of the tingling sensation on both feet, and of weakness in both ankles up to the manual muscle test grade 3.

DISCUSSION
==========

Autoimmune disease, such as vasculitis, has been associated with malignancy. It is more frequent in hematologic malignancies than in solid tumors. The relationship between vasculitis and malignancy remains unclear. Vasculitis manifested cutaneous involvement, peripheral neuropathy, organ involvement, and joint syndrome. They were described as cutaneous leukocytoclastic vasculitis, Wegener\'s granulomatosis, microscopic polyangiitis, CSS, and polyarteritis nodosa \[[@B2][@B3][@B4][@B5]\]. Vasculitis accompanying the mediastinal carcinoma had been rarely reported, with only two cases of CSS among them \[[@B3][@B4]\]. There had been only one report of vasculitis associated with thymic neuroendocrine carcinoma like this case; in it, CSS and symptoms were alleviated after thymectomy \[[@B6]\]. However, in our case, eosinophils gradually increased, and symptoms of dyspnea and peripheral neuropathy began to appear after thymectomy, leading to the diagnosis of CSS. The temporal relationship of malignancy and vasculitis is variable. Vasculitis may occur before or after the onset of a cancer or coexist with it. ANCA, which generally appears positive in CSS, frequently appears negative in cancer-related vasculitis, as in our case \[[@B8]\].

Vasculitis accompanying a malignancy may be treated by corticosteroids, immunosuppressant drugs, or surgical procedures. Though recurrence might be possible even after surgical resection, most of the vasculitis improves if the malignancy is well treated \[[@B2][@B3][@B4][@B5]\]. However, autoimmune disease does not necessarily get better after treatment of an underlying malignancy, as is the case for the malignancy associated diseases of polymyositis and dermatomyositis \[[@B9]\]. Parambli et al. \[[@B10]\] reported the exacerbation of polyangiitis after thymectomy in a case of microscopic polyangiitis associated with thymoma.

In this case, there was no improvement of symptoms after thymectomy. The possibility of simultaneous occurrence of CSS and thymic neuroendocrine carcinoma could not be ruled out. Though the CSS symptom appeared after the surgery, there was a temporal relationship between the cancer and the outbreak of CSS. Even before surgery, the level of peripheral eosinophilia was 10% higher, and the patient had a history of asthma and paranasal sinusitis. Radiotherapy was additionally performed because of a positive margin after surgery, and we could not exclude the possibility that a minimal residual tumor might have affected the manifestation of CSS. Thus, we could not rule out the possibility that CSS had presented as a paraneoplastic syndrome. Although recurrence of the cancer has not been observed, continued follow-up is needed. If cancer recurs during follow-up, the symptoms of CSS may have predictive value. CSS rarely accompanies a solid tumor, and there is only one case report, in particular, where it has accompanied thymic neuroendocrine carcinoma.

By means of clinical symptoms, blood tests, and skin biopsy, we diagnosed the rare disease of CSS in a patient who was diagnosed with peripheral polyneuropathy by electrodiagnostic examination. The clinical manifestations of CSS might be different, depending on the timing and progress of the disease. If abnormalities are found in the patient for whom the cause of neuropathy is unclear, it is necessary to carefully look into the medical history of the patient, and consider the possibility of other autoimmune diseases like CSS as well.
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![Paranasal sinus computed tomography in the coronal section showed sinusitis and mucosal thickening (asterisk).](arm-41-493-g001){#F1}

![Mediastinal mass excisional biopsy (A) showed a composition of medium-sized polygonal cells with mild pleomorphism. Atypical mitosis is noted (black arrow) (H&E, ×720). Skin punch biopsy of right shin (B) showed extravascular eosinophil infiltration (H&E, ×400).](arm-41-493-g002){#F2}

![Chest X-ray showed poorly defined nodules of focal consolidation in the right upper and lower lobes.](arm-41-493-g003){#F3}

###### Nerve conduction studies

![](arm-41-493-i001)

Amplitudes are measured in millivolt (mV, motor) and in microvolt (mV, sensory). All motor and sensory latencies are onset latencies. Left median, ulnar, and radial nerve conduction studies were not performed.

CV, conduction velocity; APB, Abductor pollicis brevis; ADQ, Abductor digiti quinti; EDB, extensor digitorum brevis; AH, abductor hallucis; NE, not evoked.

###### Needle electromyography studies
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IA, insertional activity; Fib, fibrillation; PSW, positive sharp wave; PPP, polyphasic pattern; N, normal.
